The global energy demand has increased, which led to a severe shortage of energy sources in the world. Buildings consume alone about 40% of total energy production. This is mainly due to the lack of consideration of climatic and environmental factors in the early steps of building design. So we have many buildings with low thermal performance.
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1-INTRODUCTION:
Climate is one of the most important elements affecting the design of the building. Over the centuries humans have tried to develop ways and means to provide adequate shelter for the surrounding environment to achieve thermal comfort within. He developed a traditional home, which achieved thermal comfort based on natural resources and the primitive strategies of passive solar design [1, 2] .However, the modern house neglected to take into account climate elements in achieving thermal comfort. Instead, the buildings relied on electrical equipment that uses energy while the world faces a major energy problem. So buildings become the main consumer of energy, especially for cooling. Therefore, the problem of low energy is constantly increasing with this development. So, the climate must be one of the most important design criteria for buildings to achieve the highest degree of internal thermal comfort [3, 4] .
The thermal performance of the building refers to the process of modeling energy transfer between the building and its surroundings. For an air-conditioned building, the heating and cooling load is estimated [5, 6] .For a non-air-conditioned building, it calculates the temperature change within the building over a specified period of time and helps the designer estimate the duration of the uncomfortable periods. These designed quantities enable design of the building to be effectively identified and help to develop improved designs for energy-saving buildings [7] Energy consumption in buildings is related to the thermal performance of the building. Heat transfer across building components, from heat gain or loss to internal heat gain and ventilation gain, is one of the most important factors affecting thermal performance [8] . The thermal performance of the building depends on a large number of factors that can be summarized in the figure.1 [9, 10] 2 Design Variables: Buildings are the main element responsible for internal thermal conditions and internal climate as they form the main link between the external and internal environment. Therefore, many design variables should be considered and studied, and it can be summarized and summarize its impact on the thermal performance of the following elements [11] :
A) Building form:
The shape of the building is one of the most important considerations in the step of the building design, because the shape of the building determines the size of the external shell exposed to the external environment, thus affecting the thermal performance of the building [12] . The building shape affects the internal climate of the building, and also affects the total loss and gain of the heat through the building's casing [13] .
B) Orientation:
The orientation of the building has a great role in providing the thermal comfort of the building. The orientation must be determined along with the shape of the building early in the design process [14] . The best orientation of the building requires obtaining the maximum solar radiation in the winter and the minimum in the summer [15] .
C) Openings:
The size, shape and location of the window depend on prevailing local climatic conditions, but the openings represent a weak point in the outer shell of the building where the building acquires the highest radiation intensity through the openings. Thus, the treatment of the openings has an effective role in reducing the thermal loads within the building areas [16] .
The research aims to measure the effect of the shape and orientation of the building and the ratio of the openings of it on the thermal performance of the building, by focusing on the hot climates (hot-dry, hothumid) and to elicitation the best formations for each climate using the DESIGN BUILDER simulation program.
METHODOLOGY:
The constructor simulation program "The Design Builder" was used to examine the optimal building model in reducing the loads and energy consumed to achieve thermal comfort inside the building, The program uses the Energy Plus simulation engine to create performance data. It is an easy-to-use modeling environment where you can work with virtual building models. It provides a range of environmental performance data such as: annual power consumption, extreme summer temperatures and sizes of HVAC components [17] First, many assumptions about internal and external conditions are defined for equal analysis of alternatives. The indoor rest temperature is set at 26 ° C for summer period and 21 ° C for winter period. The climatic data for the selected countries is obtained through the climate files in the program [18] .
I n the search for the optimal shape of the building in both hot-dry and hot-humid climate, which contains maximum thermal comfort, containing less cooling /heating loads and less energy consumption, A comparison was made between the building forms in Jeddah in Saudi Arabia, which represent the hot-dry climate, and Port Said city in Egypt, which represents the hot-humid climate. Figure. 2 shows a map of the temperature of each country.
The analysis was performed on eight building forms as shown in Figure. 3, in order are the circle, the square, the rectangle in ratios 1: 2, 1: 3 and 1: 4 ratio of width to length, L shape, U shape, and courtyard. The study was conducted by comparing the thermal loads and energy consumption. After selecting the best shape for each climate, change in the orientation of the building to determine the optimal orientation in each climate, and after the knowledge of the optimal form as well as the optimal orientation was the change in the ratio of openings to determine the proportion of openings ratio to each shape in each . climate to conclude the effect of both form and orientation and openings on thermal performance of the building.
A two-storey building was designed, each floor is 250 m² and the height of each floor is 3 m. The ratio of the openings in all shapes was fixed 10%. The parameters are installed in each building. Table 1 shows the building parameters used in the simulation program for all tested models.
It should be noted that these parameters have been installed in all models, and the selection of layers with specific thicknesses and materials has been taken into consideration for low thermal transmittance.
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RESULTS:
The results showed that the effect of building shape on the thermal loads, energy consumption and thermal performance of the building varies according to the climate chosen.
For hot-dry climate: A) Building shape:
The results shown in Figure. 4 indicate that the cooling loads increased by 47%, while the heating load increased three times from the change of the building shape from the circle to the courtyard.
The same trend for the increase can be seen in total cooling and heating energy consumed as shown in Figure. 5, as the cooling energy increased by the same increase of cooling loads of 46% and the heating energy also increased by three times from the change of the building shape from the circle to the courtyard.
For the rectangular shape, we notice a change in its effect with a change in its ratio. When it was 1: 1 (square), the load and energy required were 12% higher than the circular shape. When the width to length ratio increased to 1:2, the loads and energy required significantly decreased from the square shape, this means that the rectangular shape has a ratio of 1:2 is better than the square because by increasing the ratio the length of the northern facade increases. As the ratio increases to 1:3 and 1:4, the loads and energy needed increased again from the square shape. This may be due to the fact that by increasing the width to length ratio, this increases the length of the southern façade, this means that the building is more exposed to sunlight in the afternoon, which increases the heat loads on the building and the energy needed to get rid of those heat loads. We conclude from this that the best proportion of rectangular shape in the ratio of length to width 1: 2. We conclude from this that the best proportion of the rectangular shape when the ratio of width to length 1:2.
The previous results showed that the courtyard shape was not the best solution for the buildings in the hot-dry climate, where the cooling loads and energy required in the summer increased by 47% compared to the circular shape, and had the lowest performance in all tested forms, while it was commonly thought to be the most appropriate forms in the hot-dry climate, the next step in the search is to look for the reason behind it.
 Why was it thought to be the best forms of dry hot climate?  Should it have specific design dimensions and Standards to be the ideal solution for buildings?  What is the appropriate yard ratio to achieve the highest performance? In order to know this, there was a change in the ratios of the yard to find out the relationship between its proportions and its thermal performance.
In the same building area of the previous models (the occupied area = 250 m²), and the same height of meters (h=6 m), the central courtyard plan was chosen from among four types of plans that can be seen in general as shown in Figure. 6. The models chosen to change the width of the courtyard for its fixed height from the first models were models W = (H, 1.5 H, and 2 H). 
Cooling loads Heating loads
Figures. 7, 8 show the effect of changing the courtyard ratios (width to height) on the cooling/ heating loads and the energy consumed throughout the year. When the height of the courtyard is equal to its width, it is given better results as it has less cooling/ heating loads and less energy consumption. The higher the width of the building, the higher the loads and the energy consumed. We also note that the performance of this courtyard is better than the courtyard which was compared to the previous basic shapes in the figure. 3, we conclude from this point that the best performances of the courtyard when the width is equal to the height and less performance the greater the width of the height.
However, by comparing this courtyard shape to the rest shapes results in Figures. (4, 5) , the form of the courtyard still has a higher thermal load and greater energy consumption than other forms and has not yet reached the best thermal performance. So, the second step was to reduce external openings and increase openings in the court and raise its level to help in exiting the hot air during the day while allowing for cold air to enter the spaces at night, and the court is provided with arcades to help in shading, those arcades with full court height and also used as covered corridors. Figures. (9,  10) show the results after this modification in the courtyard. We observe a significant decrease in the cooling/heating loads and energy consumed, to the degree that the loads and energy decreased from the circular shape. The figures show the comparison between the results of both the circular shape and the shape of the tested courtyard in the first step and the courtyard after making modifications to it (in terms of changing the ratio to 1: 1 and the last modifications in the openings and arcades) and differences are clear between them.
.
B) Building Orientation:
After knowing the optimal building shape for the hotdry climate, which helps to raise the performance of the building in terms of reducing the thermal loads on it, here comes an important step in determining the most appropriate orientation for buildings in the hot-dry climate, without this step may be a step to determine the appropriate shape of the building is not effective and does not give the desired results, after determining the appropriate shape of the building if placed in the wrong orientation does not produce effective results in reducing the thermal loads, but on the contrary can increase the thermal loads and consume more electrical energy to offset those loads of heat. For this purpose, a change of orientation was performed on each of the previous models in the four main directions: North, East, South and West. But results were in orientations where there was a change from other orientations. As the circle and square shapes are symmetrical in all orientations, so the results of the north were displayed only to represent all orientations. When there are no differences between north and south or east and west, the results of the north direction represent also the southern direction, and the results of the eastern orientation represent the western orientation (for both the rectangle and the courtyard). However, if there are differences of form in the four orientations, the results are presented for all orientations as shown in Figure. 11. Figure. 11 shows the amount of electrical energy consumed to compensate the thermal loads on the building (cooling or heating) throughout the year, it is clear from the figure that for the rectangular form of all tested ratios, the best orientation when directing the large side to the north (or south), it can save the energy annually by up to 10%, and should not be directed to the east (or west). For the L shape, by directing the open part to the north or south, it can save energy annually by up to 7%. For the U shape, there are no big differences in the four orientations, where the difference is too small up to 0.2%, can be ignored. For the courtyard shape, also the best orientation is to direct the larger side if, it is rectangular, to the north (or south) it reduces energy by up to 5%.
C) Openings:
The percentage of openings in the building plays a big role in the thermal loads on the building, thus increasing or decreasing the performance of the building. Therefore, determining the appropriate proportion of the openings of the buildings in each climate, especially the hot-dry climate, is a major step in the passive design of the building.
Changes were made in the percentage of openings of the tested models shown in the figure. 12. Comparison of ratios 10% and 20% of openings in the same building conditions was made in the first comparison. The figure shows the large effect of the ratio of the openings on the energy consumed, whether for cooling or heating. The energy consumed increased significantly when the openings increased from 10% to 20% in all models. The rate of increase in energy between the two ratios reached to 44%, which indicates that, the higher the percentage of openings in the building in the hot-dry climate, the higher the thermal loads on it and the lower the thermal efficiency and the more energy consumed to compensate those loads, it is preferred to be the proportion of openings only 10 %and not exceed this percentage.
For hot-humid climate:
By applying the same basic steps as the previous one in the climate of Port Said city in Egypt, which is characterized by hot-humid climate, comparing the same eight shapes and the same criteria.
A) Building form:
The results shown in Figure 13 show that the cooling and heating loads differed completely from the hot-dry climate, while the circular shape in the hot-dry climate was less thermal loads, followed by the rectangle with ratio 1:2, the results here show that the square shape is the best form as it reduced thermal loads by up to 46.5%, followed by rectangle with a ratio of 1:3, followed by the rectangle with a ratio 1:2, then the circle shape, and the more thermal load forms is the courtyard shape. Figure 14 shows the same increase in energy consumed annually in cooling and heating, as the energy consumption for heating increased from 7.5 Khw/m² to 11.25 Khw/m² from the square shape to courtyard. As for the energy needed for cooling increased from 11.4 Khw/m² to 14.2Khw/m². For the square and rectangle, we note from Figures 13, 14 that the loads and energy consumed in the square are less load and energy consumed, then the ratio increased to 1:2, the loads and the energy consumed increased by the square shape. By increasing the ratio to 1:3, the loads and the energy were reduced again to the ratio to the square shape, increasing the ratio to 1:4 increased loads and energy again, this shows the significant impact of change in shape ratio on the cooling/heating loads and energy consumption.
B) Building Orientation:
Figure. 15 shows the results of the amount of energy consumed for the eight shapes in the different orientations that have an impact on the change of result. It is also clear that the best orientation of the building is the northern direction. For the rectangular shape, orientation played a major role in reducing thermal loads and reducing energy consumption. For a rectangle with a ratio of 1:2, the direction of the larger side of the building to the north or south led to a reduction of nearly 10% of the total energy if directed to the east or west. The rectangle with a ratio of 1:3 was saved nearly 17.8% of the total energy. The rectangle with a ratio of 1:4 was saved nearly 23.1% of the total energy. As for the L shape building, the direction of the open part to the north or south reduced the consumption of neat to 7% of energy, while in the U shape building, there were no clear differences between the directions except the direction in which the open part directed to the north, which reduced the consumption of nearly 7.1% of the energy. Finally for a courtyard-shaped building, as shown in the figure the difference is clear which is near to 21% of the total energy consumption.
C) Openings:
Comparison of tested models with window ratio changes from 10% to 20%, Figure. 16 shows that the energy consumed in some forms increased by about 52.8%, but it is noted here that not only the cooling energy which increased but also the increase in heating energy also by a large percentage. 
CONCLUSION:
From the previous results, there is an important relationship can be concluded between the mass formation of the building, including the form of the building and orientation and the ratios of openings, and thermal performance of the building, and thus reduce or increase the thermal loads on the building and energy consumed. Hot-Dry climate
Form
The courtyard has an equal height to width, and has arcades in the court with raised openings in the court is the best shape, where it helped in saving 53% of the energy. Comes after the courtyard, the circle shape where it helped save 46% of the energy, then the rectangle by ratio1:2.
Orientation
The best orientation for all models is the longer rib orientation to the north.
Openings
The 10% opening ratio helped save 44% of the energy Hot-Humid climate
Form
The square shape was the best performance for the buildings in this climate, 46.5% of the energy was provided.
The best shape after the square was the rectangle with a ratio of 1:3, followed by the rectangle with a ratio 1:2.
Orientation Directing the building to the north has saved about 14% of the energy. Openings The best ratio for openings is 10%. 
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